Doran: Urachtal
F. C., aged 17k, single, a dressmaker's apprentice, applied to Dr. Drummond Maxwell at the Out-Patients' Department, Samaritan Free Hospital, on July 16, 1908. She complained of tenderness and swelling in the right iliac fossa, associated with a history of a sudden attack of pain in that region a month previously, and she was admitted into my wards at once. After admission I found that the relations of the swelling to adjacent organs could not well be defined until I examined the patient with the aid of anaesthetics -under circumstances presently to 'be explained.
The patient's mother informed me that the catamenia were established at the age of 14, without pain or constitutional disturbance. The periods were always scanty and attended with very little pain, and the interval was about five weeks. The patient had never suffered from any neurosis before, at, or after puberty.
On June 16, one calendar month before admission, the menstrual flow appeared as usual, but was accompanied "by violent pain never experienced before. The pain continued for two days and then abated. The patient at once resumed her work as a dressmaker, but the pain returned two days later and obliged her to take to her bed again. During the whole of the week before admission she was quite incapable of attending to her duties.
Roughly speaking, as regards what could be made out before ancesthesia was employed, there was a fairly well-defined, almost spherical, swelling in the right iliac fossa, slightly movable and tender to touch. There was resonance on percussion over its outer aspect. The lower part of the swelling could be defined on rectal examination. I refrained from making a vaginal exploration until a consultation was held. Then it was found that the vagina was barely two inches deep. A kind of dimple could be felt at the blind extremity towards the right. The tumour did not bulge into the vagina. At the lower limits of the swelling was a tuberosity which lay behind the vagina and in front of the rectum. The temperature and pulse were low. The patient had never been laid up with any severe illness. Before the arrested development of the vagina had been detected, appendicular abscess was suspected, but after the examination hEematometra or haematosalpinx seemed equally probable.
On July 21 the period began, as usual, about five weeks after that which preceded it. I found that there was no palpable increase of pain or tenderness in the tumour nor any appreciable increase or decrease in size. The show was unusually free. I decided to examine the patient under aneesthesia during the period in order to discover the channel which transmitted the menstrual blood into the vagina, and for other manifest reasons.
Exainination unizder A nwsthesia.
The patient was a fairly healthy but slightly anaemnic blonde. Her ianner and appearance were perfectly feminine. Though hardly over 5 ft. in height she was well proportioned, broader at the hips than at the shoulders, and free from hair on the face. The breasts were well developed; there was no areola round the nipples. The axillary and pubic hair corresponded to the patient's age. The inguinal canals contained no tender body. The perineum was markedly deep, so that the anterior commissure lay far forward. The labia, clitoris and meatus urinarius were normally developed. There appeared. on the other hand, to be no hymen, nor was there the least trace of carunculae. The vagina formed a blind pouch about 2 in. deep; the rugee were prominent. The vaginal pouch was distinctly deeper on the right side, whence dark menstrual blood was seen to issue. On stretching the adjacent mucosa with the fingers a crescentic fold with the concavity towards the left was detected. It covered the aperture whence proceeded the blood. A uterine sound could be passed into this aperture and pushed onwards for 3 in. upwards, backwards and a little to the right, closely following the outer limits of the lower pole of the swelling, as could easily be defined on digital exploration from the rectum ( fig. 1 ).
On bimanual palpation the swelling was found to be a well-circumscribed tumour, firm, oval and as tense as a recent haemnatocele.
It could be pushed a little downwards, yet even then its lower pole did not bulge into the vagina, but passed behind it. The tuberosity in the recto-vaginal septum, discovered at the previous examination, lay to the left of the menstruating tract. It felt like a small cervix. The nature of the case remained obscure. I kept the patient at rest for a week. The period ceased and the tumour remained stationary. There was one sharp attack of local pain on July 28, without any rise of pulse or temperature.
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Doran: Urachal Cyst Operation.
On July 29 I operated with the assistance of Dr. V. Monckton, Dr. Belfrage administering ether and chloroform. I made an incision in the middle line. The parietes were unusually vascular. A-fter separating the recti I came across a thick membrane of doubtful character, and lower down I exposed the wall of the bladder which extended for quite 2 in. above the pubes. The membrane was cut through, and about half a pint of a perfectly clear fluid was removed; unfortunately none was preserved. The fluid lay in a cyst behind the recti and anterior to the parietal peritoneum, the membrane through which I had made the incision being the anterior portion of the cyst-wall. The cyst was connected with the bladder by a thick cord 1 in. in length. The upper limits of the cyst lay close below the umbilicus. In exploring the upper end of the tumour I laid open the peritoneal cavity. The omentum adhered to the peritoneum investing the back of the cyst.
The intestines seemed healthy; there was no evidence of tuberculous disease, no free fluid, and no intraperitoneal tumour. Below the omentum some coils of ileum adhered to the parietal peritoneum behind the tumour. I endeavoured to define the relations of the cyst to the genitourinary tract. A catheter was passed into the bladder, and a few ounces of urine were drawn off. There was no communication between the cavity of the bladder and the cavity of the cyst; the thick cord between the two was clearly a portion of the urachus, and I observed that it ran into and not over the cyst-wall.
As might have been suspected from what could be defined before the operation, the cyst lay to the right of the middle line. On pressing against its wall on the right inferiorly, from the inner side, I detected a fusiform body like a uterine cornu, or a small but entire virgin uterus, lying in the position of the menstruating tract along which a sound had been passed a week before. Above this body thickened tissue could be felt, apparently a small ovary. The tuberous, cervix-like body already mentioned could be plainly defined through the walls of the lowest part of the cyst. When thus explored it was found to be a distinct, fairly movable structure, the left ovary or uterine cornu. On farther palpation through the cyst-wall the pelvic cavity felt quite free from any tumour or deposit. There certainly was no such thing as a collection of retained menstrual blood.
At this stage of the operation it became evident that the swelling, which disappeared entirely when I opened the cavity full of fluid, was a urachal cyst. That swelling-in other words the cyst-had been the cause of all the patient's recent trouble. As there was no trace of a heematometra or haematosalpinx I did not feel justified in dissecting in the dark behind the cyst, amidst deformed structures in very uncertain relations to ureters, blood-vessels, &c., merely to make out the extent of arrested development of the uterus and appendages. It was with the cyst, therefore, alone that I had to deal. I knew of several objections to the draining of a urachal cyst, nor could I dissect away its outer wall, since, as I have just observed, its posterior relations to malformed structures were very uncertain. For these reasons I simply trimmed away as much of the lining membrane as could be safely removed. Then I cautiously passed several fine catgut sutures in the substance of the outer wall and tied them, so that the cyst-cavity was closed in. This outer wall was the muscular sheath of the urachus abnormally thickened, so that the manceuvre just described was easy and nothing was caught up behind the cyst. I transfixed the segment of the urachus which ran between the lower limits of the cyst and the bladder with a fine linen suture and tied it on both sides. It was then divided between the cyst and the ligature. As will be explained presently, it is fortunate that I transfixed the urachus, instead of tying a single ligature round it as though it were an artery. I kept the portion attached to the cyst for microscopic examination.
Lastly, the sheaths of the recti were united with interrupted fine linen sutures and the integuments closed with interrupted silkworm gut.
After-history.
During convalescence there was no difficulty in micturition, which was voluntary from the first, and no urine leaked through the wound. By August 7 all the silkworm gut sutures were removed; the wound was by then well healed. There was at that date no trace of any swelling in the right iliac region or pelvis. The firm movable body which lay until the operation below the lowest part of the cyst was found, on bimanual palpation, to be connected with the fusiform body to the right of the middle line.
During the summer vacation Dr. Maxwell took charge of the patient in my absence. He reported that up till the day of her discharge at the end of August there was no sign of leakage of urine through the wound nor any show of blood.
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On September 12 the patient came to see me at the hospital. Her general condition was good. A slight show of blood had been noted on the previous day, the first indication of a period since the operation. The abdomen was flat and free from tenderness. The cicatrix had completely healed. No trace of any abdominal tumour remained; the right iliac fossa was free; there was no resistant area or gurgling on pressure within its limits. No solid or cystic tumour nor any ill-circumscribed resistant body could be defined in the pelvic cavity. The fusiform body which transmitted menstrual blood and the firm movable body on its left were now definable as one tough, smooth, irregular structure which could be pushed up to the level of the pelvic brim, slipping down immediately the examining finger was withdrawn. The mobility of this structure was very marked. The Diagram showing the arrested development of the genital tract and the relation of the malformed parts to the cyst of the urachus. Vg, vagina, its blind end rising higher on the right side than on the left; VI, valvular fold, through which a sound, S, passes into Rt. ut., the right cornu; Ov., right. ovary; Lft. ut. (?), solid body, probably left cornu, the dotted lines indicate a band, not clearly definable, connecting it with the right cornu. left was not in the least tender, which would imply that it was the left cornu and not the corresponding ovary. Thus the urachal tumour had disappeared and no haomatometra had formed, whilst the uterus was represented by a right cornu which communicated with the vagina yet had no cervix, and most probably a left cornu connected with the right by a membranous band ( fig. 1 ).
By the middle of October the patient was in very good health. She had been able to work for nearly four weeks, and a month later she reported herself as quite able to continue at her duties without feeling pain or fatigue.
On December 15, 1908, I once mnore exanined the patient. She was in good health and had menstruated three weeks previously. The local condition was as in September, except that I could distinctly define close to the right cornu the ovary-like body or thickened tissue which I had detected by touch at the operation, and it was tender on pressure like a nornmal ovary.
FIG. 2.
Section of the segnment of urachus which passed between the bladder and the cyst-wall, as seen under a low power. The canal is quite unobstructed and lined with transitional epithelium; the muscular coat is very thick.
Alicroscopical Appearances of the Cord between the Cyst anid the Bladder.
A section of the cord-like structure which ran on the surface of the parietal peritoneum between the fundus of the bladder and the cy-st was made at the College of Surgeons. There could be no doubt that it was a portion of the urachus. Mr. Shattock reported that the canal was quite patulous and lined with perfect transitional epithelium of the bladder type. The lumen was free fromicatarrhal or other miiorbid products. The muscular coat was abnormally thick, but showed no evidence of inflammation or cedema. Its inner portion was mostly made up of circular and its outer portion of longitudinal fibres; but there was some irregularity in the direction of the fibres in both portions. Some subperitoneal fat was intimately connected with the periphery of the urachus. The appended photomicrograph ( fig. 2 ) shows the above-described appearance of the urachus as seen under the microscope.
The urachal canal, according to Wutz, is well developed in young subjects. In this instance it must have been closed at the bladder end, or, if not, there must have been an efficient Wutz's valve, as the contents of the cyst showed no evidence of being fouled by urine.
Having related this case, the second in my experience, I will now turn to the anatomy of the urachus, dwelling on certain peculiarities of importance in respect to the surgery of urachal cysts.
THE URACHUS.
The surgical anatom-y of the urachus deserves more attention than it has hitherto received in this country. There is no necessity for us to slight the embryologists; indeed, we can take on trust what A. Keith, Ballantyne, Bryce, Cuneo and Viau, and other authorities teach us, being fairly convinced that the urachus is developed from the allantois. There is likewise no need for us to disparage the labours of Bland-Sutton, Byron Robinson, Freer and others who have demonstrated the pathology and surgery of urachal cysts and urachal fistulae under their own observation. Let us rather turn our attention to a matter intermediate between embryology and pathology -in other words, let us study the anatomy of the urachus as revealed by special investigation of human subjects other than patients suffering from distinct disease of that interesting embryonic relic. Then, perhaps, we shall be better qualified to understand the pathology, diagnosis and treatment of urachal cysts.
Wutz, so often quoted, stands first among writers whom we should follow as an example. In reporting my first case I noted his observations on the histology of the urachus based on seventy-four post-mortem subjects. He found that the epithelial tubular portion grows steadily up to the twenty-fifth year, the canal becoming wider, which is in accord with the appearances displayed by the microscope in the segment-of urachus below the cyst in the present case. Passing over histological details, two imiportant statements deserve to be noted. In twenty-four subjects in Wutz's series there were distinct cystic dilatations of the urachal canal, which contained pus in two instances where the patients had died from septic affections. Of equal importance is Wutz's statement that the vesical orifice of the urachus is guarded by a transverse valvular fold which, under normal conditions, prevents the passage of urine into the urachal canal. In 1898 I expressed my hopes that these researches would be followed up in this country, but up to the present Wutz has found but few imitators. We want to know more about the valve, for instance. Is it constant ? The best recent work after the Wutzian method, as I may call it, has been undertaken by Binnie and Clendening in Am-erica. I will quote in full their summary: "Mr. Clendening recentlv examined for me sixteen adult cadavers and seven fcetuses, with the following results: (1) In seven adults and six fcetuses the bladder showed a distinct diverticulum from 1 cm. to 2 cm. deep at the fundus where the urachus is attached.
(2) In one adult there was a slight projection instead of a diverticulum. (3) In eight adults and one fcetus the dome of the bladder was smooth. (4) In none of the cases were there found lacunce lined with epithelium in the urachus. (5) The average adult urachus was 12 cm. long by 1P5 (0O15 ?) cm. wide. (6) The urachus was usually adherent to the belly-wall, but in one case (diabetic with freq'uent retention of urine) it was not close to the parietes, but lay between loops of small intestine. (7) In all the cases the urachus was well supplied with vessels." Binnie adds: " Early in their development the urinary bladder and the urachus are completely surrounded by peritoneum except on their ventral surface, where a meson (mesocyst) 1 exists. This disposition usually disappears and the urachus becomes extraperitoneal. That the mesocyst sometimes persists was well exemplified in an adult cadaver examined for me, in which the urachus did not lie close to the abdominal wall, but lay between loops of small intestine. The persistence of the meson explains the occurrence of some otherwise puzzling intraabdominal cysts."
This case was the clinical evidence on which clause 6 in the above summary was based. The meso-urachus question is of high importance in respect to urachal cysts, especially those which have attained a large bulk. Delore and Cotte's researches were published almost simultaneouly with the monograph prepared by the two American writers, and, as will presently be related, they claim to have detected and removed a true urachal cyst that was intraperitoneal.
The French authorities quote Cuneo and Viau, who have found that in a section of an embryo, 45 mm. in length, the intra-abdominal portion of the allantois and the umbilical arteries are for the greater part completely invested by peritoneum. The disposition persists when the allantois has begun to differentiate itself into urachus above and bladder below. It is, however, transitory, and the urachus becomes, as a rule, extraperitoneal in its entire length.
Professor A. Keith, conservator of the museum of the Royal College of Surgeons, informs me that he has on several occasions detected a very considerable mesentery enfolding the urachus in adult subjects. He adds that under these circumstances the obliterated hypogastric arteries had even deeper and better marked mesenteries. Professor Thane has likewise observed this condition in several adult subjects. In these particular cases there was no evidence, I presume, that the mesentery was acquired, but Professor Keith tells me that he has never chanced to come across a meso-urachus in the new-born infant. Pathological evidence, as I will explain presently, does not lead us to believe that the urachus can acquire a mesentery after foetal life. Mr. Lockwood reminds me that different observers are not agreed as to where a " fold" ends and a " mesentery " begins, but admits that the urachus may be invested in a fold of parietal peritoneum.
Thus, on the testimony and experience of independent embryologists, anatomists and surgeons, we learn that the urachus may possess a mesentery, or at least a fold of peritoneum, representing most probably the persistence of an embryonic condition. Still, we wish to know more about this matter and about Wutz's valve-so important in respect to the question of the precise relation of a urachal cyst to a cystic fistula connected with the bladder. Therefore it were well if some British teacher of anatomy or pathology would follow the good example of Wutz and of Binnie and Clendening. A series of several hundred subjects investigated after Wutz's method could hardly fail to furnish fresh evidence of high value.
THE URACHUS AND DIVERTICULA OF THE FUNDUS OF THE BLADDER.
Although, for reasons given in the introductory remarks at the beginning of this communication, urachal fistula must be dismissed, I may be allowed to say a few words on abnormnal prolongations of the urinary bladder upwards. Garrigues discovered, in a single woman, aged 45, who died after hysterectomy for fibroid, a bladder prolonged nearly to the umbilicus, to which it was connected by a very short urachal tube. Balfour Marshall reports a case where a patent urachus over 1 in. in diameter formed a tubular prolongation of the bladder, and was wounded when an abdominal incision was made for -ventrofixation of the uterus, though without bad consequences. I turned attention to these diverticula in 1898,1 and have noted Binnie's and Clendening's researches above. The surgeon will hardly trouble to distinguish a diverticulum of the bladder from a patent urachus, even if there be any distinction. What concerns him is the fact that such a structure may be wounded during an abdomninal section.
TAIT'S PSEUDO-ALLANTOIC CYSTS.
In 1898 I showed how the long series of cases reported by Lawson Tait had been misinterpreted by that great surgeon when he ranked them as urachal cysts, excepting one published by himself and Teichelmann in the Lancet twenty years ago. Several writers who have apparently never read my criticisms have recently expressed precisely the same views. Meriel, Binnie, and Delore and Cotte all maintain, as I did, that Tait's series were instances of encysted peritonitis, probably tuberculous, where, as I pointed out, communication between the bladder and peritoneal cavity is not infrequent. I may add that Mr. Tait himself, in a letter about my monograph in 1898, informed me that he had detected mature hair-follicles in sections of the cyst-wall in one case. This would imply that the cyst was a universally adherent ovarian dermoid, or a dermoid tumour derived from some other organ, but urachal it could hardly be.
There were no after-histories to these cases, and no verification of the relations of the cysts at necropsies. Hoffmann's case, where the cyst contained fifty litres of fluid when opened at the post mortem, was shown by Wutz to be an example of chronic haemorrhagic peritonitis. The original report was so defective that an absurd error about the sex of the patient was included. Yet Delore and Cotte agree with Hoffnmann, though rejecting Tait; and in articles on urachal cysts by living writers Tait's series and Hoffmann's equally spurious case are persistently included as though they really represented urachal disease. The error seems, like King Charles the Second, a most unconscionable time dying. Let them be henceforth relegated to the archives of chronic peritonitisin other words, to their proper place.
CASES OF CYSTS OF THE URACHUS RECENTLY REPORTED.
Two years ago W. R. Weiser published tables of nearly ninety reported cases of cysts of the urachus. These tables are indispensable for the study of their subject, but they show, as their author admits, that we cannot as yet draw from the literature of urachal cysts any sound conclusions such as may be inferred from published series of the ligature of big arteries for aneurysm, or Wertheim's operation, where at least there was always the aneurysm or the cancerous uterus to begin with. Weiser includes Tait's and Hoffmann's spurious cases and a considerable number of examples of cystic fistula, two being in his own practice.
Weiser's second case seems an authentic instance of a pure urachal cyst. It bore some relation to my own, as it occurred in a young subject (a girl aged 11) ; it gave rise to an acute attack of abdominal pain, headache, vomiting and fever, and was markedly unsymmetrical. There was impaired resonance between the umbilicus a'nd pubes from the left loin to about 2 in. to the right of the median line. When the abdominal incision was made the parietal peritoneum was found investing the posterior aspect of a large cyst, which was connected inferiorly with a duct running into the bladder, and patulous, let it be noted, to within 3 in. of the vesical cavity. The cyst almost filled the left side of the abdomen below the level of the umbilicus. It contained pus, and had ruptured at one point into the peritoneal cavity. As much of the sac as could be dissected out without tearing through the abdominal wall was taken away, the cavity left behind was washed out and drained with iodoform gauze, and the patient recovered. Let it be noted that before the operation tuberculous peritonitis was suspected.
Whilst Weiser's' own case is well reported, as I have stated above, ' Weiser has overlooked a case of cystic fistula reported by Unterberger. A woman had a bad fall during the first month of pregnancy. Acute backward displacement of the uterus occurred, the bladder became distended, and at length urine passed entirely through the umbilicus. Rupture of an adherent ovarian cyst was suspected, but a catheter passed into the umbilicus met another introduced through the urethra. The uterus righted itself, and delivery occurred at the fifth month. Unterberger gives a good summary of cases of urachal fistula and cystic fistula. no safe inferences can be drawn fromn his tables, so judiciously prepared that, among other things, the defective character of many of the reports by other writers is to be seen at a glance. Let us trust that the next writer who takes the trouble to tabulate all recorded cases of uirachal dilatation will carefully group under separate headings: (1) fistula;
(2) primary cystic fistulke coimmniunicating froimthe first with the bladder or opening at the umlibilicus; (3) pure urachal cysts, the subject of this col-mmunication; and (4) secondary cystic fistulm, developed froim pure cysts which have acquired commiiunications with the bladder or umbilicus. Surgically and clinically the fourth, as well as the second, Ilmust be carefully distinguished froim the third. Hence I will pass over all statistics and will now proceed to the consideration of cases of pure urachal cyst published during the last ten years, but not included in Weiser's tables. That writer, I imlust add, omitted Bryant's two cases which were appended to my monograph in 1898. The first was a pure cyst, in a woman, and simulated an ovarian tumour; the second was a cystic fistula, primary or secondary, and in a mnale patient.
The recent cases which I will now dwell on were under the observation of surgeons who, like m-lyself, have enjoyed the advantage of studying the experience of others, and were thus the better able to avoid the fallacies which beset the original observer. It happens that these recent cases form-i a group fairly typical of every variety of pure urachal cyst, sessile oni the bladder or separate, extraperitoneal or plovided with a miesentery, incipient, moderately developed or large a mllost instructive series, in fact. We need not dwell on cystic dilatations detected in foetal bodies, but as surgeons we mnust not disregard certain records of the accidental detection of small urachal cysts in the course of operations. SMALL CYSTS DETECTED AT OPERATIONS.
Morestin, a few years ago, operated upon a womuan aged 24, reimioving a suppurating Fallopian tube. When making the abdominal incision he brought to light two cysts too silmall to be detected by palpation. One lay above the other in juxtaposition but independent, and they occupied the middle line behind the recti and in front of the peritoneuil. The urachus could be seen running from the fundus of the bladder into the lower cyst and from the upper cyst to the um-lbilicus. The cysts did not adhere to the peritoneum behind them. They were tense, smnooth, globular and transparent. One was opened, and found to contain a limiipid colourless fluid. The outer wall consisted of connective tissue; the inner was lined with pavemnent epitheliumll. Let it be noted that there was no trace of a mleso-urachus, nor in either of the cysts which I have described, which were both of moderate size, was the tumiiour invested with peritoneumu except posteriorly. This fact would lead us to believe, as was m-nentioned above, that a urachal cyst does not make foiitself a mesentery as it develops. When a urachal cyst is intraperitoneal the urachus most probably had a miiesentery before the cyst existed.
Again, we see that Morestin operated for pyosalpinx, a suppurative condition which was localized. When that condition is miiore diffused an incil)ient urachal cyst may be involved, as in two instances recorded by Wutz, to which I have already referred. Hence it is always possible that .an abscess in the middle line below the ulmbilicus imlay have developed in the urachus. Lastly, Morestin's cysts probably represented an incipienit bilocular urachal cyst like that which I described in 1898.
Me'riel, of Toulouse, laid open a cyst of the urachus when performiinlg a cystotoimy for retention of urine. Its walls were thin, but distinctlY thicker towards the bladder,' into the fundus of which it was inserted.
The cyst had three walls, the outer of connective and fibrous tissue, the iddle muscular and the inner thin and smooth. Lastlv, the experience of Opitz is interesting to all who undertake abdom-ninal sections. When perforimiing what he calls a Relaparotomiein other words, wheni repairing an incisional hernia he exposed a small cystic body which at first sight appeared to be a displaced and adherent vermifori appendix. On closer examiiination there could be little doubt that it was a urachal cyst. If so, it would seemi that a segment of the urachus where the canal happened to be unobliterated was involved ill cicatricial tissue at its upper and lower limits, the canal subsequently undergoing dilatation owing to a collection of fluid and broken-downi epitheliulmi in its luinen. The mnain interest of this case is, however, as in Balfour Marshall's experience already miientioned, the manner in whicl the vagaries of the urachus anid fundus of the bladder may puzzle the operator. Whilst the little cyst in this instance simulated a verlmiformll appendix the big cyst in miy oWIv case gave rise to symlptoim-s indicating appendicular abscess.
CYSTIC TUMOTIRS REMOVED BY OPERATION.
In 1899 E. D. Ferguson operated on a m-lan aged 47; his original report is very carefully written. The tumour rose to 2 in. above Vssie is misprinted veine in the original report. the umbilicus and extended laterally to the iliac spines. Its surface was flat, resistant on pressure, and felt as though in the abdominal wall, yet malignant disease of the om-ientumii was suspected. The chief symiiptoms were hypogastric pain and frequent desire to make water. It proved to be a cystic tumour containing over two quarts of a watery fluid, which unfortunately was not examined; it was intimately connected with the wall of the bladder and extended deeply into the pelvis, where the peritoneuni lay behind it. Ferguson dissected away the whole lining mllembrane of the c)yst, excepting at the umbilicus, where he found digital processes penetrating the tissues of the abdomiiinal wall. " That portion of the posterior part of the cyst which could be placed irn a fold and allow easy approximation of the peritoneuni was stitched together and excised." The upper part of the abdomiiinal incision, close to the umlibilicus, was drained with gauze, the remiiaining portion carefully suturedi. Six mnonths after the operation the abdominal cicatrix was found to be perfectly sound.
Delore and Cotte's intraperitoneal urachal cyst, to which I have already referred, is reported in their instructive monograph on big cysts of the urachus. The patient was a girl, aged 20, very sickly, and believed to be the subject of tuberculous peritonitis of the ascitic type. There w\.Nas uniform-l distension with distinct fluctuation. A large cyst was exposed when the parietal peritoneumi was excised. It descended into the pelvic cavity. It contained blood-stained fluid and fibrinous masses, and when it was em-lptied and drawn through the abdominal incision Delore found that it was connected below with the fundus of the bladder by a short cord which fornmed an entirely extraperitoneal pedicle and was clearly the lowest portion of the urachus. When the cord was divided the cyst was free of all connexions with the patient's body. The broad ligament and other peritoneal folds near the cyst were normal. The patient made a speedy recovery.
The outer wall of the cyst was the muscular coat of the urachus; the inner wall had been greatly altered and deprived of its epithelium by inflaimmatory changes. The authors describe miiinutely how they found on careful dissection that the cyst was invested over the whole of its extent by the peritoneum-l, and that at the level of the attachment of the cord connecting it with the bladder this fold of serous mnembrane ceased. A tough cord ran froml the pedicle over the anterior surface of the cyst, and was lost in the tissues of the tumour and abdominal wall at the level of the umbilicus. In its middle portion this cord, like the cyst, was completely intraperitoneal.
There can be little doubt that Delore and Cotte's tumi-our was a cyst developed in a urachus which possessed a mesentery, an exceptional condition observed, however, as above mentioned, by more than one writer in adult subjects where the urachus was otherwise normal. The authors are probably correct in their theory that it represented the persistence of a foetal condition. That, on the other hand, a meso-urachus can be acquired is very doubtful, for reasons given above in reference to Morestin and Meriel's incipient urachal cysts in adults.
The last in this series of recent cases has hitherto been unpublished. Mr. F. S. Eve has presented to the Museum of the Royal College of Siurgeons a unique specimen of cystic sarcoma of the urachus, and has kindly supplied me with the following notes.
A man aged 38 was admitted into the London Hospital with a swelling in the hypogastrium noticed for several weeks and associated with pain after micturition. A cystic tumour filled the lower part of the abdomen, especially to the right, where it extended towards the loin. It did not dip into the pelvis. On puncture dark blood came away; a few days later a rigor occurred, with vomiting and a rise of temperature to 1040 F. Mr. Eve then operated, exposing a large cystic tumour; the parietal peritoneum was reflected over its anterior and superior surface. Five pints of dark bloody material were removed. The cyst adhered to the omentum, which bore engorged veins, and to an inch and a half of small intestine which was infiltrated where adherent. The adherent portion of the' wall of the gut was excised and the wound closed with sutures.
The lower part of the cyst was intimately connected with the bladder, the serous coat of which organ was reflected on to its surface. This peritoneal covering was divided and the cyst carefully dissected away from the bladder. During this process the bladder was opened, for the vesical wall at this point was so thin that the cavities of the cyst and the bladder were only separated by the vesical mucous membrane covered by a few muscular fibres. The opening was sutured, but not without great difficul-ty owing to the thinness of its walls at this point. The sutures were further protected by gauze packing. A gauze drain was passed into the pelvis and a catheter retained for a while in the bladder. Neither flatus nor feces could be made to pass after the operation, and the patient died on the fourth day. There was no general peritonitis, but the pelvic peritoneum had become inflamed at the point where the gauze had been applied.
Mr. Eve examined the specimen and found that it was a large allantoic cyst separated from the posterior superior surface of the bladder by nothing except a very much thinned mucous membrane. Their cavities, however, did not communicate. The inner wall of the cyst was lined at certain points with very vascular polypoid masses which proved on microscopical examination to be sarcomatous. The most unusual feature of this cyst was its malignancy, but its peritoneal relations were of greater importance in respect to the subject of this communication.
Aveling and Bland-Sutton have already reported a case of multilocular myosarcoma of the sheath of the urachus, but it did not involve the urachal canal and was quite unconnected with the bladder. The specimen No. 417 B in the Pathological Series of the Museum of the Royal College of Surgeons was supposed, when first examined, to have developed in the urachus, but Mr. Targett considered that it was a myosarcoma which originated in the connective tissue surrounding the bladder.
Mr. Eve's cystic sarcoma seemed to possess a partial peritoneal investment as in Delore and Cotte's -case, but it was sessile on the bladder, whilst in the latter case the cyst was separated from the bladder by a segment of urachus. In the cases of extraperitoneal urachal cyst above noted, the tumour was sessile on the bladder in E. D. Ferguson's case, and so also was the bilocular cyst which I reported in 1898. On the other hand, in the case which is the subject of this communication, the cyst and the bladder were separated by a segment of urachus. These opposite relations of cyst to bladder were demonstrated respectively in the incipient tumours discovered by Morestin and Meriel. The malformation of the genitals, a unique feature in my case, deserves a little consideration. After discussing it I will dwell once more on the extreme asymmetry of the cyst, which, together with the inflammatory complications in its neighbourhood, simulated appendicular abscess. In conclusion I will comment on the surgery of pure urachal cysts.
RELATION OF THE URACHAL CYSTS TO THE ARRESTED DEVELOPMENT OF THE GENITAL TRACT.
In my case it was clear that there was not a cystic urachal fistula, but a pure urachal cyst which was separated by a short cord, the lowest part of the urachus, from the bladder. There was no evidence of malformation of the bladder itself; its fundus and anterior portion as well as the urethra were normal, nor was there any sign of abnormality in the ureters sufficient to interfere with their functions. The structures making up the vulva were also well developed, and the lower part of the vagina was present, nor had either genital gland strayed into the inguinal canal.
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On the other hand, the upper part of the genital tract showedc marked arrest of development. The short canal which transmitted menstrual blood into the right side of the blind end of the vagina represented the upper part of the vagina, the cervix, and more or less of a right uterine cornu with its endometrium. The firm, movable body above and behind the blind end of the vagina was most probably the left cornu connected with the right by a thin band, as is not rarely seen in cases of uterus unicornis in parous women. These relations were not difficult to define after the patient had recovered from the operation, and no cyst remained to interfere with birnanual palpation.
I admit that the body which felt like the left cornu might have been the left ovary, in which case the cornu would more probably be suppressed altogether. I made out during the operation an ovary-like structure close to the right cornu. The presence or absence of the Fallopian tubes and the disposition of the pelvic peritoneum remain mysterious, though there was no trace of a haematosalpinx or a haematometra. Although there were no external signs of hermaphroditism, I cannot say positively that both genital glands must have been ovaries. Dr. A. Broca recently operated for double inguinal hernia on a subject who was a female according to all external appearances.' The vagina, clitoris, and hymen appeared normal. Yet both genital glands were true testicles. Each occupied a hernial sac. Some pathological change early in foetal life must have caused the two abnormal conditions. Professor A. Keith, in his recent museumn demonstrations at the College of Surgeons, explained how there was every reason to believe that disease of adjacent maternal structures, such as endometritis, prejudicially affects the normal evolution of fcetal elements derived from the allantois, and the same may be said of the gradual conversion of Muller's duct into Fallopian tubes, uterus, and vagina. For the cystic condition of the urachus and the arrested development of the uterus in my case, there must have been a common cause. The urachal cyst presumably represented in a very mitigated form the arrest of development known when extreme as ectopia vesicaM.' ' Compare the case recently reported by Arnolds in the Monatsschr. f. Geb. u. Gyn., Berl., 1908, xxviii, p. 463, where an operation was performed on a married man aged 59, subject to diabetes, for the removal of a tumour of the left testis. The " tumour" proved to be a uterus bicornis with well-developed Fallopian tubes and a pair of testes each with an epididymis, but neither had a vas deferens. See also Cranwell, " Les Hernies Inguinales de l'Uterus," Revue de Gyn. et de Chir. abdom., Paris, 1908, xii, p. 777. In this distressing variety of malfornlation, and also in complete ectopia of the abdominal viscera, non-union of Muller's ducts has repeatedly been observed (E. Chill, author) . According to A. Keith the uterus is double in one out of six specimens of ectopia vesice in London museums, whilst in seven specimens of ectopia in females combined with an open yelk sac Mulller's ducts are unfused in all.'
The faulty condition of the genital tract in my case was of little surgical interest, as it was not of a kind such as could be remedied by the knife or by some plastic procedure. It was the condition of the urachus which demanded operative interference.
ASYMMETRY OF URACHAL CYSTS.
In the present case the cyst lay in the right iliac fossa, the middle line forming its limits to the left. Some intestine was adherent to the cyst on the right, so that there was resonance on percussion, and there was likewise local pain and tenderness. Thus an asymmetrical urachal cyst may simulate appendicular abscess. Arguing without clinical evidence, we might conclude that a urachal cyst would develop symilmetrically. This conclusion, however, is belied by experience. In the remarks on recent reports given above it was noted that in Weiser's case the cyst filled the left side of the abdomen, whilst Eve's cystic sarcoma lay mainly to the left. The cyst removed by Douglas, of Nashville, in 1897, was also asymmetrical, distending the abdomen chiefly to the right. This asymmetry becomes less surprising when we remember that it often exists from the beginning. Delore and Cotte, speaking of minute urachal cysts as described by pathologists, observe that these dilatations sometimes involve the entire lumen and circumference at the point of the urachus where they develop, but that as a rule they affect only a portion and form true diverticula which may become completely isolated from the canal of the urachus. Thus the pathology of this asymmetry is very clear and its clinical importance quite evident.
ASSOCIATION OF URACHAL CYSTS WITH PERITONITIS.
The symptoms of peritonitis in this case where there was a conspicuous swelling in the right iliac region indicated appendicular abscess. Peritonitis had developed around an asymmetrical cyst of the urachus.
"' Malformations of the Hind End of the Body," Brit. Med. Journ., ii, 1908, pp. 1736, 1804 and 1857. A-26a 215;
The first attack of pain occurred at a menstrual period, so that when the atresia was detected, I naturally suspected retained menses. But the swelling did not increase during the next monthly period when the patient was under my care, and I found at the operation that it was not a hmmatometra or a hematosalpinx. We must therefore turn back to the local peritonitis. The patient in this case was evidently exposed to some unfavourable influence which caused peritonitis around the cyst.
In my first case, reported in 1898, the patient, aged 59, had been subject for nine months to pain in the lower part of the abdomen; the cyst was then detected, and symptoms of peritonitis came on periodically until two months later, when I operated. I find, on referring to my original case-book, that the menopause had become complete over nine years before that is, when the patient was about fifty; in fact, there is no reason to believe that the catamenia had anything to do with either case. In both I found omental and intestinal adhesions to the parietal peritoneum lining the back of the cyst. Other writers, Delore and Cotte, Weiser, &c., have reported similar complications. Indeed, peritonitis seems to be the rule when a urachal cyst has reached proportions sufficient to give rise to symptoms leading to its detection. These symptoms appear very irregularly, which is one r'eason why encysted dropsies and tuberculous peritonitis are so apt to be confounded with urachal cysts. The error of mistaking the former for the latter, into which Hoffmann and Tait fell, has, as I have been at some pains to explain, greatly impaired the value of statistical records of urachal tumours.
AGE.
In the present case the patient was 17 years of age, in Weiser's she was only 11, and in Delore and Cotte's 20. Urachal cysts are relatively frequent in young girls ; and as they are likewise subject to tuberculous peritonitis and to inflammation of the vermiform appendix, we can see how easily errors of diagnosis may occur.
SURGICAL TREATMENT OF PURE URACHAL CYST.
Any communication between the interior of a urachal cyst and the cavity of the bladder, or the surface of the body at the umbilicus, greatly increases the difficulties and dangers of operative measures. It is partly on that account that I have confined my observations almost entirely to pure urachal cysts. Whenever it seems fairly clear that a cyst of this kind can be extirpated without the dangers of dissecting in the dark amidst uncertain relations posteriorly, the radical operation should be undertaken. This, however-itself not free from risk, even under the most favourable circumstances-is not always possible, as shown by the reports of inany surgeons; whilst in the present case the posterior wall, for special reasons already given, could not have been safely separated fromii the abnormal structures in close relation to it. We must remember that in urachal fistula the insertion of the ureters into the bladder nlay be abnormally high (Mikulicz), and we are dealing with a malformllation closely related to fistula. The surgeon Imlust in many cases be content with partial measures which, as I have explained, were successful in Weiser's, E. D. Ferguson's, and may own two operations. As much as 1)ossible of the inner lining memiibrane must be dissected away; in the present case this was readily effected, but in my 1898 case it was imtipracticable, the membrane having been destroyed by degenerative changes. Partly on that account, and partly because the tumour was bilocular, I found drainage necessary. A sinus developed but closed within six months, nor did it ever open again. The patient died of cancer of the pylorus and pancreas six years later. In the present case there was no indication for drainage. The firm and fairly thick iimain wall of the cyst, fibromuscular or purely fibrous, is very favourable for treatinent by whip-stitching or any similar plastic procedure suitable according to circumstances.
During the operation, complete or partial, the surgeon must always carefully ascertain the relations of the cyst to the bladder. If the cyst be sessile, it mnay be impossible to remove it without damage to the walls of the bladder, which will therefore require repair by suture. When, on the other hand, the cyst is separated fromii the bladder by a segmuent of urach-us, it must be reimiemibered that the segmilent mu ay have an opein canal coinmunicating with the bladder. The microscope showed that in the present case it was open ( fig. 2) , although there was no proof that it ended unobstructed in the cavity of the bladder. Lest a urinary fistula should develop, as appears to have happened in a case described by Ill many years ago, that writer treats the divided segmnent as though it were al vermiform appendix, turning*, in its cut edges and then applying a Lemiibert suture. In the present case I transfixed the segment and tied it as though it were a pedicle of an ovarian cyst. In any case it should not be tied without transfixion, as thouglh it were an artery. The loop might easily loosen or comle away and the canal would then be patulous. WVe know that this may happen when the stumps of both Fallopian tubes have been ligatured in a double ovarliotoimy, as pregnancy has followed, which means that the canal of one tubal stump must have transmitted an ovum from the relics of one ovary. Should the ligature come away from the urachal stump, a urinary fistula of a very bad type would develop if Wutz's valve were forced open by over-distension of the bladder. The risk of such a complication under these circumstances and the fact that a pure urachal cyst in males is occasionally converted into a secondary cystic fistula full of urine reminds the surgedn that, as I have already remarked, we ought to be more sure about Wutz's vesico-urachal valve or whatever it may be that really protects the vesical orifice of the urachus.
DISCUSSION.
The PRESIDENT (Mr. Haward) said he was sure the Fellows would wish to accord their best thanks to Mr. Doran for his important paper. Any such contribution regarding difficult cases of abdominal surgery must be of great value, and it would be interesting to hear the experiences of other surgeons concerning urachal cysts. It was to be hoped also that some further investigations might be made by anatomists with regard to the anatomy of the urachus in the adult, as suggested by the author. An interesting point was the frequency with which urachal cysts were found on one side of the middle line, and it was important for surgeons to remember that fact in connexion with their diagnosis. It was somewhat remarkable that so many of those cysts suppurated.
Mr. F. EVE said he thought Mr. Doran's paper was of interest and importance, not only pathologically, but also to the surgeon. He happened recently to come upon Weiser's paper in the Annals of Siuryery, to which Mr. Doran had referred, and was surprised to find that that authority had collected the records of eighty-nine cases of urachal cysts. Some of them, as Mr. Doran had suggested, might be apocryphal, but if three-fourths were really cases of urachal cysts, that was a considerable number. One point which struck him in glancing through the list was the large number of cases which suppurated. He also noticed the difficulties which attended the operation in many cases; in a considerable proportion the operation was an incomplete one, consisting in opening the cyst, removing part of its walls, and draining. He understood that was the way Mr. Doran treated his case, and he therefore asked him whether he had any subsequent difficulty with regard to the fistula. Mr. Doran had referred to a case which came under his (Mr. Eve's) care, and of which the specimen was on the table. The author had given all the important details regarding the clinical history. The most important point anatomically in regard to his own case was the fact that the greater portion of the anterior surface of the cyst was lined with peritoneum. Mr. Doran suggested the explanation that it was lined with peritoneum because the urachus had a mesentery, and as the cyst enlarged it expanded the mesentery and became covered by it. He (Mr. Eve) thought an equally satisfactory explanation was to suppose that in the formation of such a large cyst, which projected upwards and to a large extent backwards, it involuted the peritoneum before it, and (without having a mesentery) acquired on its anterior and upper part a covering of peritoneum by a process of involution. This explanation occurred to him at the time, but he did not then know there was ever such a thing as a meso-urachus.
Possibly he might have been thought to be over-bold in attempting to remove the cyst. Mr. Doran had already stated that the man, immediately before the operation, while in the hospital, had a severe rigor, and the temperature went up to 1040 F. He therefore expected to find a suppurating cyst, but found a cyst filled with blood, which had evidently become septic. It was evidently of the utmost importance that something should be done. On opening the cyst it was also found to be definitely malignant, and that fact determined him to attempt its removal. It was separated very carefully, but he thought it would have been impossible for anyone to have separated it from the bladder without opening that viscus, for at the point where it was connected with the apex of the bladder there was practically nothing more than mucous membrane between it and the vesical cavity. It was surprising to him that surgeons, in opening the abdomen, did not more often come upon remnants of urachus at some point between the umbilicus and the apex of the bladder. He could not remember on any occasion to have met with anything which looked like a remnant of the urachus. He had only met with one other example of urachal cyst, and that was a specimen which was brought to the College of Surgeons many years ago from Clare Market. It was now preserved at the College. The cyst, as large as an orange, was attached to the apex of the bladder of an ox. At the apex of the bladder near the attachment of the cyst was a small convoluted tube, which was a continuation of the urachus to the umbilicus.
Mr. W. G. SPENCER observed that Mr. Doran said suppuration was rather frequent, and he wished to ask him whether he had formed any opinion why it was so. Was there a preliminary extravasation of blood, and where did the infection probably come from ? Supposing the patient had quite healthy urine, would the infection come from the intestines ? One knew that the infection came from the bladder in old men's stricture.
Mr. ALBAN DORAN, in reply, said that in regard to Weiser's series it was difficult to get percentages. There were certainly a number of spurious cases in the list. The same authority showed that suppuration was common. Some germis might travel along the canal of the segment of the urachus below the cyst, where perhaps urine would be unable to pass, or a few minims of urine might get into the cyst occasionally and become septic there. But that was not the rule. He thought it probable, as Mr. Spencer suggested, that there might be infection from adherent gut. It was common for the parietal peritoneum at the back of such cysts to be adherent to the intestine. That happened in his first patient markedly, and to some extent also in the second. In some instances there had been communications with tuberculous intestine, and that explained why there was also suppuration. With regard to drainage, in his first case, where the cyst was bilocular, which he-did not recognize until the end of the operation, he was obliged to drain, because he had opened a cavity lined with diseased mucosa. No urine came away, and the patient was watched by Mr. Blamey, of Penryn, and she died of another malady long afterwards, the wound having remained strong. In the second case Mr. Doran did as Ferguson in America had done-that is, he torout or dissected away as much of the lining membrane of the urachal cyst as possible, and whip-stitched the raw surface of the outer coat of the cyst, which was the muscular coat of the normal ureter much hypertrophied. With regard to the perforation of the peritoneum in Weiser's case, he agreed with Mr. Eve. Although some foreign observers said that the urachus never made itself a fold of peritoneum secondarily, Mr. Doran believed that MIr. Eve was correct when he said that in his (Mr. Eve's) case the cyst made itself a mesentery by involution, pushing back the parietal peritoneum until the folds of the serous membrane met to some extent in front of it. In some of those cases where there was a relatively small cyst close to the bladder, it was best to resect the bladder for about a quarter of an inch or more all round the attachment, otherwise a bad fistula might develop. Mr. Doran had had a large experience of abdominal sections, and he had repeatedly seen dilatations of the urachus such as were described by Wutz and Delore and Cotte, and he had observed that the muscular sheath of the-urachus seemed to be thickened in cases of myoma. If Fellows of the Society, whenever they operated for uterine fibroids, would watch as they made the abdominal incision, they would almost certainly find the urachal cord very thick, as in the microscopic specimen which he exhibited ten years ago, which was figured in the. Transactions of the Medico-Chirurgical Society.
It was a hypertrophied sheath with no trace of a canal, taken from a patient on whom he operated for uterine fibroid. The muscular fibres were perfect. But besides mere dilatations, he found that even incipient urachal cysts were extremely rare, and the only cases he had observed in the Samaritan Free Hospital since he joined the staff in 1877 were that which he himself recorded in 1898, and that which formed the subject of the present communication.
The Application of Continuous Suction in Surgery. with the subject as applied to nose and throat operations, and I wish now to endorse what he and others have said, and to advocate a more extended trial of this agent in general surgery.
I have systematically employed continuous suction, as opposed to intermittent aspiration, for many years, and there can be no question of the benefits conferred on patients, especially after the operation of cystotomy, both as regard their comfort and their general well-being; for they are kept thereby quite dry, and thus relieved of the infliction of frequent dressings, which are imperative under ordinary circumstances. Dryness and the relief thus afforded undoubtedly -enable wounds to heal more rapidly, and tend to a lower mortality from postoperative causes.
The chief obstacle which has up to the present prevented the more general employment of continuous suction is, I think, the want of some portable apparatus which can be used in any place, and which will easily maintain a continuous negative pressure without much attention. Neither Cathcart's pump nor G. W. Richardson's modification entirely fulfil these requirements.
My first endeavour to overcome this difficulty was with a modified form of Plunkett's well-known saliva ejector, fitted with a Royles' patent tap-union, by which it could be attached to any water supply ( fig. 1 ).
